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Abstract
Background: There is growing interest in the use of cognitive, behavioural, and organisational theories in
implementation research. However, the extent of use of theory in implementation research is uncertain.
Methods: We conducted a systematic review of use of theory in 235 rigorous evaluations of guideline
dissemination and implementation studies published between 1966 and 1998. Use of theory was classified
according to type of use (explicitly theory based, some conceptual basis, and theoretical construct used) and stage
of use (choice/design of intervention, process/mediators/moderators, and post hoc/explanation).
Results: Fifty-three of 235 studies (22.5%) were judged to have employed theories, including 14 studies that
explicitly used theory. The majority of studies (n = 42) used only one theory; the maximum number of theories
employed by any study was three. Twenty-five different theories were used. A small number of theories accounted
for the majority of theory use including PRECEDE (Predisposing, Reinforcing, and Enabling Constructs in
Educational Diagnosis and Evaluation), diffusion of innovations, information overload and social marketing
(academic detailing).
Conclusions: There was poor justification of choice of intervention and use of theory in implementation research
in the identified studies until at least 1998. Future research should explicitly identify the justification for the
interventions. Greater use of explicit theory to understand barriers, design interventions, and explore mediating
pathways and moderators is needed to advance the science of implementation research.
Background
There is growing interest in the use of cognitive, beha-
vioural, and organisational theories to understand bar-
riers to implementation, to inform the design of
interventions to improve professional practice, and to
explore the mediating mechanisms and potential mod-
erators of such interventions in the context of rigorous
evaluations [1,2]. However, despite this interest, the
extent to which theory has been used in implementation
research is unclear. To address this issue, we conducted
a systematic review of the use of theory linked to a large
systematic review of the effects of guideline dissemina-
tion and implementation strategies [3]. Specifically, we
were interested in the extent that theory was used in
the design of guideline dissemination and implementa-
tion interventions, and interpretation of their controlled
evaluations.
Methods
We examined the use of theory in studies identified in a
systematic review of rigorous evaluations of clinical prac-
tice guideline dissemination and implementation strate-
gies. The full methods and results of the systematic
review are available elsewhere [3]. Briefly, we searched
Medline, EMBASE, Health Star, the Cochrane Controlled
Trials Register, and SIGLE (System for Information on
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any medium, provided the original work is properly cited.Grey Literature in Europe) using a highly sensitive search
strategy developed for the Cochrane Effective Practice
and Organisation of Care (EPOC) group between 1976
and 1998 [4]. Searches were not restricted by language or
publication type. We included cluster and individual ran-
domized controlled trials, controlled clinical trials, con-
trolled before and after studies, and interrupted time
series that evaluated any guideline dissemination or
implementation strategy targeting physicians and that
reported an objective measure of provider behavior and/
or patient outcome. Two reviewers independently
screened the search results and assessed studies against
the inclusion criteria. Disagreements were resolved by
consensus. The final sample included 285 reports of 235
studies yielding 309 comparisons of guideline dissemina-
tion and implementation strategies.
For the purposes of the current study, we identified
w h e t h e ri n c l u d e ds t u d i e sh a du s e dat h e o r yt oi n f o r m
t h ed e s i g no fa ni n t e r v e n t i o na n d / o rt h ei n t e r p r e t a t i o n
of the results. A study was considered to have used a
theory if the authors stated that they had done so within
the report of the study, preferably with a source refer-
ence and/or an explanation of how the theory was pro-
posed to explain the phenomenon to which it had been
applied. Where a study described a framework or
approach that appeared to be theoretically based, but
the authors had not explicitly stated that they had used
a theory, a decision was made by two reviewers regard-
ing whether or not the study should be classified as the-
ory-based or not. PD read all papers to identify whether
or not they used theory. In cases of uncertainty, papers
were considered by a second reviewer (AW), and a con-
sensus was reached about whether or not these studies
should be classified as having used theory or not.
We classified all papers using a descriptive framework
that considered the level of theory use and the stage at
which theory was used (Appendix 1). Level of theory
use reflects the intensiveness of use of theory within stu-
dies. Studies judged to have used theories were classified
within the first two categories (’explicitly theory based’;
‘some conceptual basis’). Studies using individual con-
structs from theories, e.g., knowledge, attitude, self-effi-
cacy, that were not reported within a theoretical
framework were classified as ‘construct(s) (unrelated to
theory)’. In cases where a study employed more than
o n et h e o r y ,e a c hi n s t a n c eo ft h e o r yu s ew a sc l a s s i f i e d
separately using the framework. Studies in the first three
categories–explicitly theory-based; some conceptual
basis; constructs (unrelated to theory)–were further clas-
sified according to the stage of the research process at
which the theory (or construct) was used. For the pur-
poses of the review, the stage of use categories were
treated as being mutually exclusive, i.e., each instance of
t h e o r yu s ew a sa s s i g n e dt oo n ec a t e g o r yo n l y( t h ef i r s t
stage of the research process at which the theory has
been integrated). This is not to say that studies employ-
ing a theory at one stage could not, or did not, use the
same theory at any other stage.
Results
Fifty-three of 235 studies (22.5%) were judged to have
employed theories of behaviour or behaviour change
(see Additional File 1) [5-67]. Of these, fourteen did so
explicitly and thirty-nine were considered to have some
conceptual basis. A further ten studies used individual
constructs from theories only. The majority of studies
(n = 42) used only one theory. The maximum number
of theories employed by any study was three. The
remaining 172 studies were judged to have not
employed theories of behaviour or constructs and were
not studied further. Brief descriptions of the identified
theories are provided in Additional File 2.
Twenty-five different theories representing 66 occa-
sions of theory use were found (Table 1). A small num-
ber of theories accounted for the majority of theory use.
For example, PRECEDE (Predisposing, Reinforcing, and
Enabling Constructs in Educational Diagnosis and Eva-
luation) [68], diffusion of innovation [69], information
overload [70], and social marketing (academic detailing)
[71] accounted for just over half of all instances of the-
ory use. Fourteen studies used 11 theories explicitly.
Only two theories were used explicitly more than once.
The PRECEDE theory was also the most commonly
employed theory within the review as a whole across all
levels of theory use. Thirty-nine studies used sixteen
theories within some conceptual basis. For two of the
most commonly employed theories (diffusion of innova-
tion, social marketing (academic detailing)) all instances
of their use were in this category. Theory was used dur-
ing the intervention choice/design stage 49 times
(74.2%), for process/mediator/moderator analyses seven
times (10.6%) and for post hoc explanation 10 times
(16.6%).
Twenty-four studies used individual constructs from
theory (Additional File 1) including knowledge (17 stu-
dies), attitude (14 studies), and self-efficacy (two stu-
dies). All studies used constructs in process/mediator/
moderator analyses (although few of the studies carried
out formal tests for the mediating or moderating effects
of these variables). The rationale for why specific the-
ories and constructs were used was not apparent in the
majority of studies.
Discussion
This study examined the use of theories within a large
sample of rigorous evaluations of guideline dissemina-
tion and implementation strategies published before
1998. We observed that the minority of studies (22.5%)
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citly used theory. Theory was most often used to inform
the choice and design of interventions (although this
m a yb ei np a r td u et oo u ra p p r o a c ht om u t u a l l ye x c l u -
sive coding of the stage of theory use). Theoretical con-
structs were used in specific process/mediator/
moderator analyses. There was poor reporting of the
rationale for using specific theories and constructs. In
the case of many of the theory-based studies considered
in this review, it was difficult to determine the quality of
theory use (i.e., the extent to which researchers had
employed the theory with fidelity), although this was not
one of the objectives of our review.
To our knowledge, this is the first review of the use of
theory in implementation intervention studies. The use
of studies identified for a rigorous systematic review of
guideline dissemination and implementation strategies
ensures a comprehensive and representative sample.
However, we did not explicitly look for published process
evaluations alongside the identified studies that might be
more likely to report theoretical considerations. A further
meta-synthesis of qualitative studies of general practi-
tioners’ experiences and attitudes towards the use of clin-
ical practice guidelines only found 12 studies all
published between 1998 and 2006 [72]. The focus of the
original review on practice guideline and dissemination
studies targeting medically qualified healthcare profes-
sionals ensures that we cannot comment on whether the
use of theory was greater in dissemination and imple-
mentation studies focussing on studies of behaviour
change interventions other then practice guidelines or
targeting other stakeholders. Further, the timeframe of
the searches for the systematic review means that we
cannot comment on whether use of theory has increased
in studies published since 1998. Although it is only in the
last five years that there has been greater discourse about
the role of theory in implementation research [2,73]. We
would encourage researchers to treat this as baseline data
and replicate this review for studies published since 1998
to explore whether there have been any improvements in
the use of theory in implementation research.
PD undertook the first screen of studies to identify
whether or not they used theory. This could have intro-
duced some misclassification of studies. We tried to
reduce this risk by having a low threshold for consulting
AW if PD was in anyway uncertain. It would clearly
have been better if two reviewers had independently
screened all studies. However, this was not possible
given the resources available to us.
It is possible that authors may have used theory in
more of the studies, but not reported it in the main
study publications due to space constraints or lack of
recognition of importance of explicitly outlining the
rationale for interventions [1]. The increased emphasis
on greater transparency in scientific reporting (for
example, publishing study protocols) and the availability
of online journals (such as Implementation Science)
without space constraints could address this issue.
It was challenging to identify and classify theories
given the paucity of description. Some readers may
argue whether some of our categories of theory are
actual theories. Nevertheless, removing some categories
would further reduce the number of studies that pro-
vided an explicit rationale for their interventions.
Conclusion
Greater use of explicit theory to understand barriers,
design interventions, and explore mediating pathways
and moderators has been advocated to advance of the
science of implementation research [1]. This study high-
lights the lack of use of theory until at least 1998.
It is recommended that researchers conducting the-
ory-based studies give careful consideration to the
Table 1 Level of use of theory within studies (including
level of theory use)
Theory Used
explicitly
Used with some
conceptual basis
Total
PRECEDE 3 8 11
Diffusion of innovation 0 8 8
Information overload 1 7 8
Academic detailing 0 8 8
Social cognitive theory 0 4 4
Theory of reasoned action 1 2 3
Social influence 0 2 2
Social learning theory 0 2 2
Behaviour modification
techniques
11 2
Continuous quality
improvement
20 2
Field theory 0 2 2
Cybernetic theory 1 0 1
Dual task theory 0 1 1
Elaboration likelihood model 1 0 1
Four-step intervention 0 1 1
Goals, Emotions and
personal capabilities theory
01 1
Health belief model 0 1 1
Learning styles 0 1 1
Organizational development 1 0 1
Patient care appraisal model 1 0 1
Rule-based expert system 0 1 1
Shot-gun method 0 1 1
Stages of change 0 1 1
Treatment theory 1 0 1
Vividness criterion (human
inference theory)
10 1
Total 14 52 66
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how the theory is proposed to operate within the study.
Where possible, hypotheses deduced from the theory to
design the study should be explicitly examined. Reports
of theory-based research should be explicit about all
theories used including, where appropriate, citations to
original literature relating to the theories. The way in
which the theory is proposed to explain that to which it
has been applied should be clearly stated, as should
methodological detail relating to the way in which the
theory has been operationalised and analysed.
Appendix 1. Descriptive framework used to
classify studies
Level of use
Explicitly theory-based
Study explicitly stated a theory and provided a direct
test of one or more of the hypotheses deduced from a
named theory in order to design the study. Hence, it
was possible to examine the suitability of the explana-
tion provided by the theory for the intervention to
which it had been applied.
Some conceptual basis
Studies classified as having some conceptual basis were
those where a theory was judged to have been used
within the study, but where the study did not provide a
test of any of the hypotheses deduced from the theory in
order to design the study. Studies included in this cate-
gory were those where the authors stated that they had
employed a theory within the study, or where the study
described a framework or approach that appeared to be
theoretically-based and two reviewers (PD, AW) agreed
that the study should be considered to be theory-based.
Theoretical construct used
Studies included in this category are those where one or
more constructs were examined within the study, but
the use of constructs was not embedded within the fra-
mework of a theory. Where a construct was referred to
within the context of a theory, but was the only compo-
nent of the theory that was measured and considered,
t h i sw a sc o n s i d e r e dt ob eu s eo ft h et h e o r yw i t h i nt h e
‘some conceptual basis’ category.
Stage of use
Choice/design of intervention
The choice/design category refers to the use of theory to
guide the choice of intervention, such as, for example, to
understand the reasons for the observed gap between
clinical practice and the guideline recommendations, or
the use of theory to guide the design of the intervention
used to implement the guidelines.
Process/mediators/moderators
This category refers to the use of theories or constructs
for the purposes of process assessment, or to explore
mediators or moderators of behaviour or the effects of
the intervention. Studies classified as using constructs
(unrelated to theory) were further classified as ‘process,’
‘mediator,’ or ‘moderator’. These further classifications
were based on the following descriptions:
ProcessWhere a construct has been measured once or
more (e.g., pre- and post-intervention, or post-interven-
tion in a study group and a control group), but has not
been analysed in relation to any other variables mea-
sured within the study.
ModeratorWhere a construct has been measured once
or more and analysed in relation to outcome variables
MediatorIn order to demonstrate the mediating effect
of the construct it should be measured pre- and post-
intervention (or post-intervention only in both a control
and study group) and changes in the construct should
be analysed in relation to changes in outcome measures
obtained within the study.
Post hoc/explanation
This category refers to retrospective use of theory to
explain the results of the study or to stimulate further
discussion. Whilst the use of theories within this cate-
gory might appear to overlap with the previous cate-
gories (i.e., a theory might be employed to reflect on the
design of the intervention or potential mediators or
moderators of its effectiveness), the distinguishing fea-
ture of this category is that the theory has been intro-
duced after the intervention has been carried out.
Additional file 1: Use of theories and constructs in studies. Details of
the studies that used theories (and constructs), the theories and
constructs used and level and stage of use.
Click here for file
[http://www.biomedcentral.com/content/supplementary/1748-5908-5-14-
S1.DOC]
Additional file 2: Glossary of theories/frameworks used. Brief
descriptions of the identified theories and frameworks.
Click here for file
[http://www.biomedcentral.com/content/supplementary/1748-5908-5-14-
S2.DOC]
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